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IlcclranloB  of  Action  of  Botulinal  To^in  on  Respiration 

By:  .y«K>  A3H0SIM0V  (llogcor;) 

Faculty  o*  Phyoiological  Pathology  (director:  Associate  Hoaber  of 
the  Academy  of  Hodlcal  Scionces,  USSB,  prof.  A.Ii.  ADO),  I.V.STALIK’S 
Ilnd  Hoocov.’  Hodical  Institute 

(Eucoived  December  1,  1S34) 

(Translated  by;  Sdward  Lachowicz,  Maryland,  Medical-Legal  Foun¬ 
dation,  lac., ‘700  Fleet  Stroot,  Baltimore,  Maryland,  21202) 

Tho  botulinal  torin  causes  acute  respiratory  changOii  dong 
with  injuries  to  various  organs  and  physiological  systems.  In  the 
course  of  botulinal  intoxication,  functional  disorders  occur  in 
upper  respiratory  trhets  (YA.YA.  GALPKitIK),  together  with  injuries 
affecting  pulmonary  tissues  (I .1 .2IL3BRG )  and  also  changes  in  tho 
respiratory  movements  in  patients  at  various  stages  of  the  develop¬ 
ment  of  botulism  (A.M.  KOKITSKII ) .  It  is  a  laiowa  fact  that  death 
in  botulism  disease  follows  due  to  respiratory  paralysis.  Even  if 
established  facts  about  tho  effects  of  botulinal  toxin  on  various 
functions  of  tho  organs  and  on  physiological  systems  do  exist,  tho 
mechanism  of  action  of  botulinal  toxin  should  not  be  regarded  as 
clarified,  as  tho  matter  stands  today.  In  pathogenesis  of  botulism 
3..r.e  authors  (YU.A.  PETECVSXIl,  T.I.  BATDEEKKD,  YA.A.  NAUlr:EMKO, 

K.I.  MATVEEV,  ot  sl«)  attach  importance  to  the  vasoconstrictive 
effects  of  tho  toxin,  while  others  (E,A,  KURAEV  ot  al.)  aro  con¬ 
cerned  with  tho  injurios  involving  tho  endothelial  cells  of  vessels, 


^  friafiitly,  inycstigatdrs  in  a  greater  number  consider  the  injuries 
involving  tho  nervous  oystea  as  a  controlling  factor  in  the  patho- 
gCnesia  Of  botulisa,  yot  the  opinions  differ  pertinently  to  the 
point  Of  assault  of  botulinal  toxin,  Foreign  investigators  (DAVIES, 
liORGAK.j  WRIGHj  ot  al.)  broadly  deny  any  direct  effect  of  botulinal 


toxin  On  the  central  nervous  systoa. 

# 

J 

In  order  to  determine  tho  significance  of  inlirics  to  the  nervous 
system  in  connection  with  respiratory  disturbances  caused  by  betu^ 
IriSB,  we' studied  the  characteristics  of  changes  in  respiratory 
movements  and  in  tho  mechanism  of  action  of  botulinal  toxin  on  the 
respiratory  ncuroroflex  -control.  It  has  been  established  recently 
that  the  "pathogenic  action  of  microbes,  toxins  and  viruses  is  not 
confined,  by  far,  to  their  effects  on  receptors,  but  all  branchea 
Of  the  nervous  system  are  objoctiyos  of  their  action,  as  well  as 
numerous  organs  and  tissues"  (i..D.iJ>0), 

We  shall  attempt  to  explain  the  question:  what  injuries  in 
branches  of  tho  nervous  system  aro  linked  with  disorders  in  respira¬ 
tory  movomonts  during  botulinal  intoxication? 

le  performed  throe  series  of  exporimonts  on  rabbits,  female 
cats  and  kittens,  We  determined  in  the  first  series  of  experiments 
the  nature  of  changes  in  respiratory  movements  during  botulinal 
intcxicationj  in  the  second  series  wo  established  the  changes  in 
the  irritation  threshold  of  the  vagus,  sciatic  and  phrenic  nerves 
during  botulinal  intoxication}  in  tho  third  series  we  studied,  the 
changes  in  tho  irritation  threshold  of  the  vagus  nerve  after  ad¬ 
ministration  of  botulinal  toxin  to  myoloncophalon. 


3p  -  r  o 


21:.o  chsa^do  la  thd  s^tar?  of  ^ospU^ato^j  aoiyessata  duo  to  tlio 
offocto  of  botali^l  to2ia  uoro  o.'oaos^od  In  c2p;;,riaoat3  on  rabbits 
cad  ^ttoaQ  nlthoat  n^cosib  and  ulth  tho  u?ctkai’.3  aarcoois  (urs^ 
thaao  tjao  adsinlotorod  sofeutaaoousiy,.  in  a  lo^  oolation,  ellouiBs 
1  #8  0a  poi*  1  of  tho  aniaal  uolght)  •  2ho  E'ccordisvs  of  tho  roapir-a- 
tory  ffiovcaonto  wso  traced  on  tho  kymogfaph  drua  v;ith  the  aid  of 
ElkBY^S  capsule  connsstod  slth  tho  trachoal  tubo,.  Botulinal  toxin 
(typo  Aj.  oortoo  14;  obtained  froa  Institute  of  3pi- 

doniolo^y  cad  lliei’obiolo^y;  a  fatal  dopo  for  a  white  mouse  0.0025 
mg)  paa  adaiaictorpd  iatravsaously,  allowias  2  per  1  kg  of 
aninal*  o  uel^ht.  2bo  roopiratory  movcaanto  uero  traced  up  to  the 
coaoat  of  administration  of  botulinal  toxin  and  throughout  fixed 
intervals  of  tioo  in  the  couroo  of  4  to  5  hours,  aftor  administration 
of  tho  tosin* 

As  a  result  of  conduotod  bxperiaonts,  it  has  been  determined 
that,  after  edainiatration  of  botulinal  toxin,  the  latter  caused 
a  fro<iucncy  incrcaoo  after  10.  to  45  minutes  and  a  depression  of 
respiratory  movcaonto.  In  2  to  3.  hours  after  adainistratio’i  of  the 
toxin,  tho  aspiitudo  and  tho  number  of  respiratory  movements  de- 

t  • 

clinod,  also  tho  exhalation  action  bocamo  protracted  and  the?i  re¬ 
current  respiration  was  rocordedi  Death  of  animals  resulted  due 
to ’.respiratory  paralysis  ^  The  contraction  of  the  heart  v/ns 

discoatinufd  no  aoonor.  than  10  to  15  minutes  after  the  respir’ito 

•.  V 

standstill. 

•  ♦ 

Having  dotoraihod  tho  nature  of  the- respiratory  changes  effecte’i 
by  botulinal  toxin,  wo  conducted  oxperiinonts  intended  to  clarify 
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'0?' ’those  chatiijes,  1 

=  <,:  ;tfe  pertorsad  on  rahhits  and  fcaalo  cats  18  CKperiments  -designed 
tW'd^teralho,  thO  irritation  threshold  of  the  vagus  nerve  up  to  and 
the  adainistration  of  botulinal  toxin.  We  placed  platin-oir. 
electirodee  oh  the  central  end  of  the  left  vagus  nerve  transected 
ihit^e  heck.  Thf  irritations  wore  accomplished  with  a  current  fro- 
it^pCtloh  coil  (storage  battery  2  volts)  and  the  irritation  c.f  the 
hlxTO  ^laeted  6  seconds*-  5he  esporiments  designed  to  establif^h  the 
irrl;tot ion  threshold  of  the  vagus  nerve  were  conducted  for  this  1 

'  '  ■  r 

reasoh  that,  following  a  determination  of  the  vagus  ner\'e  irrita-ticn  | 

h  -  ■  '  *  ■  ■  ! 

threshold,,  ond  could  form  an  opinion  about  the  functional  condition 

•j'  V  '  .  ■  • 

of  the  respiratory  center,  inasmuch  as  the  first  inhibition  -.f 
feipiratory  movoments  appears  at  the  vagus  nerve  (M.V .5iE?.aiKVSKi: 

.et.  al*:):f  The.  experiments  included  one-sided  and  two-sided  tran-  ‘ 

'  ,  '  *  *  #  <  . 

iifotiohs  of  the  vagus  nerves.  We  believed  we  Could  judge  the  -^unction- 

al  condition  of  the  respiratory  center  according  to  the  threshold 

» «.  *  •  * 

value‘  of  the  central  end  of  the  vagus  nerve  at  which  the  respiratory  | 
inhibition  occurs..  Table  1  and  figure » 1  show  the  threshold  changes , 
as  observed  aft.er  Irritation  of  the  vagus  nerve  in  rabbits  and 

,  i 

during  botulinal  intoxication,  ;| 

.  ,•  Following  the  .administration  of  botulinal  toxin,  the  latter  ! 

‘caused,  at  first,  a  "decline  in  the  threshold  value  of  tiie  1 

■  » 

nerve  irritation  in  most  rabbits.  But,  after  L  to  j  hoiirs  i 

1 

administration  of  the  toxin,  a  decline  of  the  vagus  nerve  irritation  ' 
threshold  value  changed  to  ah  increase,  thus,  in  order  to  -jbtain  a 
respiratory  Inhibition,  we  had  to  decrease  the  range  between  t)ie 
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Valuo  of  tho.  .VQfl:ug  Ke:^o  IrrltatlbuG  in  ?:abbitcr  ti^c  Influence 

of  Botullno  Intoxication  (/Lftci*  Intg£lvonous  Admlniotratlon  ot  tho 


,Tii«  Irritation  threshold  ro&ehod  in  aony  c:sp©ritnonts  the 


Ihitisii  aagnlthdd, 

w 


t  ~  Changes  in  tho  functional  condition  of  the  respiratory 
csntGP  inducOd  by  botuliiml  intoxication  in. a  rabbit 
Ho*1|,  4  -  irritation  threshold  of  the  left  vagus  nerve 
prior  to  admlniatration  of  botulinal  toxin  (14  cs  range 
of  coila5|  B  -  Irritation  threshold  of  the  left  vagus 
nerve:  in  tV?  hours  after  adminiatration  ol  botulinal 
toicin  C3P  cm- range  of  coils)}  C  -  Irritation  threshold 
‘  of  the,  Wf t’ vagud  nerve  after  3  hours  following  adainis- 
tration  of.  botulinal  toxin  (12  cn  rango  of  coils).  Tine 
nark  3  seconds. 

We  observed  in  some  experlmonts ,  e,g,  in  rabbit  b'o,9,  a  respira 
toiry  without  a  prior  decrease  of  the  vagus  nerve  irri¬ 

tation  threshold  value. 

At  times f  a  respiratory  etandstill  occurred  in  the  presence 
of  comparatively  low  threshold  values  of  the  vagus  nerve  irritation 
(rabbit  No. 17). 

In  some  experiments  (25,  11,  15)  we.  noticed  a  distortec:  re¬ 
action  following  tha  irritation  of  the  central  end  of  the  vagus 
nerve.  Thus,  30  minutes  after  intravenous  administration  of  botu¬ 
linal  toxin,  th©  effect  in  a  rabbit  No. 25,  after  irritation  of  the 
central  end  of  the  vagus  nerve,  was  identical  in  the  presence  of 


-i 
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1 7  ca,  &e  well  with  tha  19,  ca  ran^^  at  cpli.^.  f  45-  aiautejsi 
after  adaiaistratien  of  the  toria,  the  effect  after  irritation  of 
the  ceatrsi  oad  of  the  Tegus  norre  was  stronger  in  the  prespace  ^ 
of  26  ca  rarse  of  coili  than  with  the  19  ca  ran^e  of  coil. 

*  Suhseeuentiy,  we  ran  teats  to  detoraine,  a  threshold  value  of 
the  Sciatic  nOrve  up  to  and  after  edaialotration  of  hotulinai  torin. 

.  SSany  authors  doscribod  the  respiratory  reaction- on  irritation  , 
of  the  sciatic  herva  by  inductive  current,.  The  reaction  produces 

T  \  K  ,  ■  V 

deproescd  rospirction  and  incroaeod  roopiratory  frequency.  T,f  the 
sirength  of  curront  is  increased,  tho  respiratory  delay  is  evident 
with  the  erhalUtion.  According  tp  litorature  data  {II  *A.  “tSLAVo/  li 
et  al..)-,  this  reaction,  as  well  as  the  reaction  on  irritation  of 
the  vagus  norvci  alt.ornatO  according  to  the  functional  conditio:, 
of  the  respiratory  center,  We  conducted  experiments  on  rabbits 
without  narcos iSi  tio  placed  platinum  electrodes  on  the  central  end 
of  the  loft  eciatic  norvo.,  transected  in  the  hip.  The  Irritations „ 
wore  produced  with  inductive  curront  (storage  battery  2  volts), and. 
ths  irritation  time  was  6  seconds.. 

At  first,  after  intraTenoua  administration  of  bptulinal  toxin, 
the  threshold  value  of  the  sciatic  nerve  irritation  declined,  as 


in  the  vagus  nerve  irritatipn.  Per  example,  prior  to  ad minis tret lon- 
of  botulinal  toxin  to  rabbit  No.31,  the  threshold  value  of  the 
sciatic  nerve  irritation  was  equal  to  the  9  cm  range  of  Coils;  aftey 
30  alnutds  -  to  12  cm j  after  iV?  hours  -  to  15  cm  and  after  2  hours 
-  to  16  cki  With  rospect  to  rabbit  Ho * 32 ^  the  threshold  value  of 
the  solatie  nowe  irritation  was  10  cm  prior  to  administration  of 


bo.tulinal  tosinj  aftor  30  ainutcs  -  15  ca  and  1  hour  ~  1?  ca 

(ooQ  figure  2).  It  should  bo.a^ntioncd  that  tho  iKz^':,-j3.torj  paral;'~ 
sia  In  rabbitc  of  this  sorios  of  oapcriaonts  occurred,  in  most; 
cases,'  with  a  dcclinod  throshold  value  of  tho  ocictic  nervo  irrl~ 


Figure  2  -  Cimnsos  in  tho  functional  condition  of  tho  roopiratory 
cantor  effected  by  botulinal  intoxication  in  rabbit 
Ho. 32.  A  -  Threshold  value  of  the  left  sciatic  ne-rva 
irritation  prior  to  adainiotration  of  botulinal  toxin 
(1C  ca  rango  of  coils);  B  -  Threshold  value  of  the  left 
ociatic  norvo  irritation  1  hour  aftor  administration  of 
botulinal  torin  (15  cm  rango  of  coils), 

tation,  if  comparod  v/ith  the  threshold  value  noted  prior  to  adminis¬ 
tration  of  the  tosin. 

Many  authors  (A.H.  KORITSKII  ot  al.)  assume  that  the  reason 
for  tho  onset  of  respiratory  disorders  in  botulism  is  the  injury 
affocting  tho  diaphragm.  In  order  to  verify  this  assumption,  we 
performed  oxporimonts  on  rabbits  (without  narcosis)  to  doteroine 
a  threshold  value  of  tho  phrenic  norvo  irritation  at  various  times 
after  administration  of  botulinal  toxin.  Tho  recording  of  respi¬ 
ration  was  effwctod  V7ith  the  aid  of  LIASBY'S  oapoulo  connected  to 
tho  tracheal  tubo,  \7o  diosocted  and  tranooctod  in  tho  neck  the 
right  phrenic  norvo  and  wo  placed  platinum  electrodes  on  its  po- 


rlph«rfti  Th«  irrltatiouB  wcra  ftcoo»pll9b*d  with  current  fros 
induction  ooil  (storage  battery  2  Tolts). 

W«  noticed  during  the  expertcsents  that  the  threshold  value  of 
the  phrenic  nerve  irritation  changed  but  ellghtly  in  the  couree  of 
the  entire  inveetlgatioai  even  a  few  minutee  before  death  of  rabbits 
it  remained  almost  the  same  ae  before  the  administration  of  botu- 
linal  toxin.  We  quote  here  one  record  pertinent  to  our  experiments. 
Record  of  January  26,  1955.  A  rabbit  weighing  2,450  gm  was  tied 
to  a  bench  at  10:15  o* clock.  At  10i45»  under  local  anesthesia,  we 
dissected  the  trachea  and  inserted  a  tracheal  tube;  we  dissected 
the  right  phrenic  nerve  in  the  neck. 

At  11:16,  we  recorded  a  normal  curve  of  respiration.  At  11:2u, 
the  right  phrenic  nerve  transected,  its  peripheral  end  ligated  and 
its  threshold  value  of  irritation  was  determined  at  15  cm  range 
of  coils, in  aooordanoe  with  du  BOIS -REYldOKD * S  apparatus.  At  11: 53. 
we  administered  4.9  mg  of  botullnal  toxin  into  marginal  vein  of 
the  ear.  At  12:50,  a  pneumograph  recording  indicated  an  increase 
in  the  amplitude  of  respiratory  movements  and  an  increased  respira¬ 
tory  frequency!  the  irritation  of  the  peripheral  eegment  of  the 
right  phrenic  nerve  produced  its  effect  with  13  cm  range  of  colls. 

At  14:04,  the  pneumograph  recording  indicated  intensif icaticn  of 
the  inhalation  and  a  decrease  in  the  respiratory  frequency^  the 
irritation  of  the  peripheral  end  of  the  phrenic  nerve  produced  a 
clear  intensification  of  the  Inhalation  with  a  14  cm  range  of  coils. 
At  14t19»  we  noticed  on  the  pneuaogram  a  decrease  in  the  amplitude 
of  respiratory  movements,  also  the  appearance  of  isolated  deep 
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inhftlfttions  axid  ezhsla wlons;  th«  irritation  of  tho  peripharal  and 
of  th«  phranio  aarra  produced  intanaiflcation  of  tha  inhalation 
and  a  aubaaquaat  raspiratory  atandatill  with  13  oa  range  of  coila. 

At  14:25,  tha  aaplituda  of  raapiratory  aoveraenta  declined  otill 
furthari  tha  irritation  of  tha  ptripharal  Ba|Bent  of  the  phrenic 
narra  produced  ite  effect  with  14  cn  range  of  coilb.  The  reapiration 
Btoppad  at  14:30, 

Thua,  we  alaoat  detected  an  abaenoe  of  changes  in  the  excita¬ 
bility  of  the  phrenic  nerre  during  botulinal  intoxication. 

Subaaquantly ,  we  conducted  investigation  of  changes  in  the 
respiratory  cantor  after  Indirect  administration  of  botulinal  toxin 
into  tha  my el encephalon,  and  after  sprinkling  the  latter  with  botu- 
lintl  toxin,  as  well  ae  after  a  aubocclpitel  administration  of  the 
toxin. 

We  conducted  experiments  on  15  rabbits  narcotised  by  arethan. 
Aft^r  dissection  of  the  neck  muscles,  we  cut  open  the  atlantooccipi- 
tal  membrane,  Botulinal  toxin  in  a  quantity  of  0.1  ml  (1  ml  con¬ 
tained  1  mg  of  toxin)  was  administered  1  to  1,5  mm  deep  into  the 
dorsal  surface  of  the  myelencephalon  in  the  vicinity  of  obex.  Other 
experiments  included  an  exposure  of  the  myelencephalon  and  sprinkling 
it  with  a  solution  of  botulinal  toxin  (1  ml  of  solution  contained 
1  Bg  of  toxin) . 

We  performed  some  experiments  for  control  purposes,  in  which 
we  administered  a  physiological  solution  into  the  myelencephalon. 

The  results  of  these  aeries  of  experiments  are  Included  In  Table  2. 
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Irr !  f  tr  t  i  or*  time  of  neir/eb  was  6  seconds 


It  lo  •▼idiut  fyoa  5*bl«  5  ^  that  botuliaal  toxin  ad»ini8t«red 
diraotly  Into  tht  *jr«l»nctphalon  causas  notioaablt  changee  in  tb« 
functional  condition  of  tha  rttpiratory  cantar. 

For  axaapla,  «•  noticed  in  rabbit  No.3B  that,  prior  to  adminis¬ 
tration  of  botulinal  toxin,  the  thraehold  value  of  the  respiratory  ^ 
canter* a  excitability  eat  equal  to  a  I9  cm  range  of  coils,  after 
30  ainutea  -  to  22  ca  and  after  1  hour  -  to  10  ca.  The  sprinkling 
of  ayelencephalon  with  botulinal  toxin  alao  caused  functional 
oht^ea  in  the  condition  of  the  respiratory  center.  We  observed  in 
rabbit  I0.49  that,  prior  to  aprinkling  tha  ayelenotphalpn  with 
botulinal  toxin,  tha  threshold  value  of  the  respiratory  center’ s 
excitability  was  equal  to  a  13  cm  range  of  coils,  then  iy2  hours 
later  it  attained  the  value  of  1  cm  range.  Likewiaa,  the  suboccipi- 
tal  adalniatratlon  of  botulinal  toxin  caused  changes  in  the  excita¬ 
bility  of  the  reapiratory  center.  We  should  add  that  in  many  experl- 
aeata  we  obaerved  tha  apptaranca  of  phasic  phanomtnons  in  a  para- 
biotlo  stage  in  the  respiratory  oantar,  Thua,  in  experiments  on 
May  15  1954,  we  obaerved  in  rabbit  *o.23  that,  25  minutes  after  the 
•uboooipital  adminietration  of  botulinal  toxin,  the  effeot  was  much 
stronger  with  the  irritation  of  the  central  end  of  the  vagus  nerve 
attained  by  way  of  a  12  om  range  of  coils,  than  with  10  cm.  In  ex¬ 
periment  on  October  8  1954  we  observed  in  rabbit  Ko.49  that  18 
minutes  after  sprinkling  the  myelenoephalon  with  botulinal  toxin, 
the  irritation  effeot  on  the  oentral  end  of  the  vagus  nerve  was  the 

g-M  Cr  r —  m  9m  ^  ^  ^  ^  tm  ^  mf  ^  tm  m^wrn  ^  mm  ^  ^  mm  mt  0m  < 

■  •)  -  Translator's  Wotst  Table  3  ie  not  included  in  the  original 

report. 


aume  at  11  osi  ae  at  12  cm  rang*  of  coils < 

As  W8  mantioBtd  btfora?  aoae  author*  oVearving  clinical  ma- 
.  ttrial  during  botuliem  in  connection  with  irespirstory  disorders 
linked  the  l&ttar  ifith  injuries  to  diaphragm  (A.!^c  WORITSKII)  or 
with  Injuries  to  pulmonary  capillaries  (1 .1  ,ZI1.BERG) .  Other  in- 
veatigatora  regarded  injuries  affecting  the  nerve  centers  as  re¬ 
sulting  from  botulism.  Nevertheless,  we  were  unable  to  find  in 
the  literature  any  reports  on  experiaental  research  that  involved 
the  mechanlaB  of  respiratory  disorders  during  botulism. 

The  results  of  our  experiments  on  aniioals  confirmed,  above 
all,  the  known  facta  that  botullr.al  intcxlcation  Ib  accompanied 
by  disorders  in  reapiratory  movsmente.  Changes  in  the  emplltude 
and  in  the  frequency  of  reapiratory  movements  in  animals  manifested 
themselves  after  30  to  45  minutes  following  the  administration  of 
toxin.  Death  followed  due  to  paralysis  of  the  respiratory  center. 

The  disturbanoea  of  respiratory  movements  in  animals  occurred 
simultaneously  with  changes  in  tho  threshold  value  of  the  vagus 
and  aciatic  nerves  irritations.  Our  experiments  involving  the  irri¬ 
tation  of  the  central  end  of  the  vague  and  sciatic  nerves  confirmed 
the  determination  of  changec  in  the  threshold  value  of  irritatione 
of  the  nerves  diecueaed.  Thus,  tho  flndirigs  denote  the  changes  in 
the  functional  coy\dition  of  the  respiratory  center  during  botulism. 
Hence,  on  the  basis  of  the  parabiotic  phases  (equalizing,  para 
doxical  and  retarding),  detected  by  us  in  experiments  No, 25,  11,  15 
etc.,  we  assumed  that  disorders  in  the  functional  condition  of  the 
respiratory  center  are  the  cause  of  the  parabiotic  changes  in  the 
center. 
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to«»  author*  (L.G.  BAVXES  »t  al.)  ue»<i  a  method  of 

the  indlreot  effict  of  the  etisulua  on  «xpo8*d  my tl encephalon  for 
etudying  the  lunctional  condition  of  the  respiratory  center.  Our 
experlmente  with  a  direct  effect  of  botullnel  toxin  on  myelen- 
cephalon  (eprinklir^j  with  toxiap  or  adminiatration  of  toxin  irtc 
cerebral  tieauee)  enabled  ua  to  obaerve  more  clearly  a  development 
of  the  parabiotic  phases, 

Tha  abaenoe  of  changes  in  the  magnitude  of  t\e  threshold  value 
in  the  etimuli  of  the  phrenic  nerve  in  botulSnal  intoxication  indi- 
catte  that  the  diaphragm  function  ie  not  disturbed  aiaultaneouoly 
and  that  the  reepiratory  dleordere  during  experimental  bctulinsl 
intoxication  are  not  romblncu  with  disturbanceB  in  the  function 
of  diaphragm.  'Jonsequently ,  our  findinga  do  not  confirm  the  etatemerti 
of  aome  authors  (BROOKS  et  al.)  that  botullnal  toxin  disrupts 
conducting  of  stimulation  through  myoneural  Jur*ctlon8. 

Our  inveatigations  proved  that,  in  the  develqpmenc  of  diaordera 
in  reap Ira to ry  movementa  during  botulinal  intoxication,  a  disruption 
in  the  functional  condition  of  the  respiratory  center  plays  its  part, 

1  CoDcluaiona 

1,  Botulinal  toxin  cauaes  (In  animrAs)  respiratory  disorders, 
whjch,  at  firet,  manifest  theaeelves  by  the  Increased  respiratory 
frequency  and  by  depression  of  respiration,  later  by  a  decreased 
frequency  and  by  a  decline  in  the  amplitude  of  respiratory  movements, 
particularly  in  a  protraction  of  the  exhalation  action.  Subsequently, 
a  recurrent  respiration  ensues  and  the  paralysis  of  the  respiratory 
center  follows. 
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2.  As  ft  of  ftdslnistsrftd  botuliUftX  toxin,  changes  in 

the  reflex  rtaotlon  of  raspirmtion  affect  the  stimuli  of  the  ragua 
ntrvt  and,'  to  ao&e  extent,  those  of  the  eclatic  nerve,  which  le 
reflected  in  the  excitability  of  the  respiratory  center  during  botu- 
linal  Intoxication.  Directly  after  administration  of  the  toxin  one 
observes  im  increased  excitability  in  the  respiratory  centers.  But, 
some  time  later,  following  edainiitratiou  of  the  toxin,  a  decline 

in  the  threshold  value  of  the  respiratory  center's  excitability 
changes  to  an  increase.  Then,  one  can  observe  parabiotic  phnse 
phenomena  in  the  reepiratory  center. 

3.  The  excitability  of  the  phrenic  nerve  changes  slightly 
during  botulinal  intoxication. 

4.  The  disorders  in  respiratory  movements  of  animals  during 
botulinal  intoxication  are  combined  with  a  development  of  the  parM- 
biotic  condition  in  the  respiratory  center. 
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